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(57)Abstract: 

PURPOSE: To obtain a new DNA fragment, derived 
from a bacterium of the genus Bifidobacterium which has 
been cultured under complicated culture conditions and 
useful for mass-producing a new (3-galactosidase. 
CONSTITUTION: A DNA fragment containing a gene, 
expressed by the formula, derived from 
Bifidobacterium.breve and capable of producing a (3- 
galactosidase. The bacterium Bifidobacterium.breve is 
cultured, collected, treated with N- acetylmuramidase SG 
and a lysozyme, subjected to bacteriolysis by treatment 
with SDS and treated with a protease. Extraction with 
phenol is then repeated to take out a DNA by 
precipitation with ethanol. Furthermore, treatment with 
ribonuclease A is carried out and a chromosomic DNA is 
subsequently obtained by reprecipitation with ethanol. 
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umm 1 ] mm i x-m^ti^ t'7 ^ i<v>'i?7^ u 

A ■ y U — ^ ( Bi f i dobacter i um breve) '^^cr)0—:^'y 
9 h 'yf~'imMiFI--k^^^ b i:mmt^ D N A 

umm2 ] wMMMm i i^iemcoo n AWit^ffii 

[0 0 0 1 ] 

■ 7"l^— ^( Bifidobacterium breve) '^^(^t/'y9 

'J ^'Hii-flivStt^wt-i. /3 - t:? 7 ^' h >r— t:'ji±afE 

[0 0 0 2] 

X (Bacillus stearothermophilus) . -^—-^X ■ T9T 
T-^ i]X ( Thermus aguaticus) , y 9 Y^'^^lVX ■ 
;i{f''J;:^X ( Lactobacillus bu 1 gar i cus ) ^ffi^-ijy'? V 

-8 1 78851. #iiHg6 2-2082 8 '>^W^ 
2-5878#) , 

[0 0 0 3] &-:^'y9Vi^9'~^\ty9h~X<r)^m 

m>.zijy9v-xm3Kmi'frmmx-hhti\ ^ 

-^i]^>^^^ii^fihx 0 izmiA.t:mmimf^ ixm 
i^r—ifcom±^z^^irtmii;^m^zwxti t^- 

fiy^Y'y y- '€cr,m'^W£ < ^ I. ^ t ^ li^cr, 

iJ;l/-/3-D-^7^ ht°5y>-}^ (lilT, X-gal 
tmt) ^gSjPLTfcWf. 5'[-*ttDNAffifr*iWAS 

--^ffl.«tc«L. 5'h*ttDNABTn-^WAL.?t:ffii 

[0 0 04] ti^T-. t:'7 ^ HAi^f-ij'^AmjftcT) 

iiimmt;:mmTh^. zcomwi^mzmwmcn/s- 

§Sv«ii-j!?vgtt^^-r»«^^ fc . fL« i "9 1> f7 ^ 

XxaiiSH^cO-Sf* !> ^' h Jj- U ^-M* J; "^SS 



htm'^^tix^^h imm'E.^ a ( 1 988) : h'7 

^XX.M(nit^ 5 6-6 3H n^^-%.-^9iVY^^i 
[0005] 

■^<m^. ^7 ^ h 3t u -dmmm^m^fmx'hh 

h"7 HA';'7-iJr>A • y'\y—K ( Bifidobacterium br 
eye : OT. B. y'\y-Kttlt)mti'^^ify9h^') 

S:a4-tl.3ig^^BX0aiL. icODNABffr^'^^^' 

- D N A t aaA/ir 7 X 5 K ^ ftit, 1 1. ; 1 1 J; -5 
T . ^ 7 ^' h tJ- 'J 3-iitojD7j<i5-»JStt« j> I, frs^ /3 - 

ify-pV'y y-^i±M.±mfh t & "11^1: Lfz . 
[0006] *^0B{i:. B. T'U'-A^i^cOiii^^^h^t 

'J :7-«^j-fi?^stt&w-ri> ^ - ^ 7 h tf^#Ljif5 

N AKfr&r/MD N Ai)rM-&$m^^'ir77. 
[0007] 

[igli*fB?*tl.7ti6cO^K] *»1 1 ^zm%(rM^J\ 
t,zm$-:ffy'?Vi^ ^r'jtfE^ Sr^O D N AKJt'C 

(i. B. y^-'<i*<:0)9-;?y7:5'hv':?'— temae 

[ 0 0 0 8 ] 2 t;IBm^of|f!fl(;f^^ I3~ti-y9 

h t-ae^^OD N AiritSrfflji/ufcr 77, S K f 

kt. m%mm. i iciefiCOD n Asirfr&$iaAfiic7)T' 

[0009] 

B . ru'-K^^<n0 -ijy9\- iyy~m.mm-x: 

* 0 . ;^ 7 ^ h ;t U S ^ - ^ 7 ^' h 

v-r— tfS^fE^^r-ttj'DNAfflri^-J; 0,^^§ixl>/3 

ijW^^^a^WUTv^l,. c:<?)DNADT)t^-S-tfr7 

iiy^vi^y-'z^^m.^mthz.t.iMmttsih. 

[00 10] B. ■7V~^^%(nfi-ijy9\-=y9-^ 

ii, B. y'V-K'm=.(r)li-ijy9V'y9-^l^>^mk 
=^i)-^t,^'^^fih\,(r)X-hti\il<. 'y^j:<t{yl3~ii' 

y9h i^y-^ IRX/UC02 mwtim htitz , 

^-iiy9V i^^-- femafe^ ^ #0 D N Aifmi:. 

l}-il'y9Y'yy~'£ I Sra- H•rl.®^E^^2:#^^'ib 
g a I - 9 . e&t/McOjtei^W-gPT-i)!- b g a I - 
3. 8j!)5'W^>ix. /3-;<f7i7h->^— fe'IlSrrJ-K-ri. 
afE^?:-^^^ib gaII-4. 9m^hfd-z. j^. /3- 
;^"7 ^' h yf-'d I iO«^{if^fl.E?ij^ 1 tiKf r 

[0011]S7t. B. 7>-'<*5RcO/3--7y^:?h>' 

i^--- fcrmmfEi^^-tti'D N Arrn■?:^M^^^r 7X 5 
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Vi'l b g a I - 9 . 6 ^m^^l^fzryX S F p T I 

-BBi-9. 6&t/'bgai-3. 8 5 

XSFpTI-BBl-3. 8:6^'f#^>il. /3 7 ^' b 
i^^-- b'l I i a- V-ti, b g a 1 1 - 4 . 9 

7X S K p T I ~ B B 2 - 4 . Q^^'^^itlT'c. ii?^, f#^> 

ix/-c7°7XS Hc7)-5*5. pT I "BE 1 - 3. 8{S. fS 

xmm'sm 1250 4#i: ltsk-s^^ (¥iS;o 3:^1 

1^1 4B) Th^. 

[0012] ^mn^zm^ ^ V a'm^mmmn-y0 

r— tf' S G i; 'J V'^-A UzXhm^. SDSm^iZi. 
iJd^'5J^'bT— tfA^aSLTtm, l?y'X:J'y-;l^?:fc 

t/i:;«cMcfMlEi«-tl.. B. f]y'-K<r)^-ify^ 

V t')Sg7^?:-erti'D N AlSfitOlMt i^7t7° 

s Y^:imt^±mmm.LW\±. x-ga 1 t^ss 

^cfl:, 0-ii'=79 \- i^y— t'l^J; 0 X- g a 1 *ijii7|<^^ 
Yco'^miimffrmx-'frd. y'yx^ Vt:imtli^ 

[0014] ±ISco J; a fC^fc^^ram-iftt^J; 

LXmi:fhZ.ttfX%h. 

[ 0 0 1 5 ] fiP*>. aj«;t.#:cOtS«#;S:e«-«K5?= 

'^y-mmm:\kh. z^tx-^^mimm^zu'v^v 

:t 'J ( TOS-P : »5(C^|±^ )VV ) t JD 
iii±«;^'7? F-xtNAD (-unf-yitTS F T 

mm^ (34 0 nm ) xtm\thij<^xhh. ztuzx 

[0016] *%Bj3t J: l>±ia/S -:^y'^h ly^-^M 



Sr-^tJ-D N ADrjtiOS^ie^iJJi;. 
tfDNABfit^. 7°7XS K's^'^'-pUC 1 1 9tff 

tcfc O^^fllSMV 1 1 8 4^0M«L. jeMS5ji*& 

tt«^*t:'^/U>'N-7r->^"S:li^§ 
•t^r. mm*«0S>Sl*i[7r-v'DNA^^|,, * 

l2^|gDNASr^SDNAt LT. T7°7-f KA'-f 

i^ffiTliSie^J^^^-tS. |iiac^3 7 3AaDNAj^ 

„ ^ X y^-x-^wm^mm h , 

[0017] 

letgljl. B. yi^-K YIT4010:6>)og)^#:DNAc7) 

^^na-Hftgti (1%ILIS^#0) tiJV^T 1 

«t>t B . T'l--^ YIT4010«OtS^8 0 m 1 J: OK 

J: 0**6, 2 OmM y yfitM»S ( P H 6 . 
9) f-^ao/c. *M#c^O. 8M>-g|iSr^tJ'iJ > 
M«?S8 0 m 1 \,Z%^ Uz^. U V'f— A ( 2 0 0 j(x 
g/m 1 ) iiN-r-b^yL-A^S-fWXSG (2 0/zg 
/ml -^-ft^I*) -^nt. 3 7"CT'2 0^M^?SL-C 
X7x07°7XhSrpgL7^c. 4.000xg, 2 0i)-c7)® 
>^XmmW^ 2 mlcT) U u 
/L% 12. 5mlc7)0. IM EDTAisO. 75ml 
C7)1M Tris-HCl (pH7. 5 ) lr Jax/iS, 
Mt2 5%c7)SDS?f|gl . 2m 1 ®J0 Uf H S it^'c <. 
[0018] 6 5X:T 1 TJl-^v-y /tC 

ffia2 0 0/^g/ml : S:jDi.Tt9)-5< 0 

i:igML^*^'^>3 7'€T'3^^«fflU/t, ^M«7)7xy 

!liSr2SS'93MLfcf*. 7KarMXL 2i§l;COX:?y- 
/l^SriixtMLTs •W-ffit^fjfi-tl.DNA^T^^^x^ 
f^^Ko/i. 5m 1 C7)TE^ff?St^#BX-:)7tDNA 
^S^*Hc?§SfL./"cf*. y4i'7^'l/T— tfA (*|«Jtl 
00/ig/ml ) -kML. 3 7°CT-mPBmvaL7t. B 
t/'l Om 1 Wx^y-yL-^SilL-r-^fficODNASrmi^ 
/s. ffSTEil1»?gtc:ix^^»Ux^y-;Wcj:|,D 
N Ac7)?ti§fifiH^Z.ffili 0 jM Lfc . D N ^(nmi'^nW. 

Txmk^^. z.K^'m<nT^mwmz:muz. & 

[00 19] B. y']y-K YIT4010C7)S^-&*DNA2. 
5wgt>PtL. 0JPS^*BamH I ^3 0:x-v hMl 
3 7'"CT-2B#WhtJt. mt7tDNA{i7xy-;l' 

am. x-f;i/t4iiiis x^y-;i/vii5. 8 0%x^'y- 

/mmzx mmtfz. mmLfzDNAiimarxmM 
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[0020] ■mm.m 2 . k9 ^-d n A(Dim&-i/m 

7°7XSh'pBR322 1. O/igfcBamHlSrl 

0 :3L - -y h Jni. , 37 "CT- 2 V^mmit I tz „ -Mt L )t 7° 
^XS FDNA{±7xy-;l-tt3aS. X— f^WtttH. 

JRL;tDNA{±METT'f^«L/cft, lOOmM Tr 

is-Hci (pH8. 0) mmoojjiWzmmL. 

[002 1] mmmS. K^^^-DNA^Com&H^DN 

±muzmmm i ^o^feftD n AifrJt t , mmm 2 

;?^-DNAt&?I-g-t. 6 6mM Tris-HCl 
(pH7. 5), 6. 6mM MgC 1 , ImMDT 

T, ImM ATP, 5:x- .y h(73T4 DNAU/^'- 
•^^'S^JDi.. 1 6°CT"1 6B#ra1RJE§-ti-7t« 

[0022] iii^gij4 ■ mmmmt /3 -if y^hi^ r- 

±i& I fzmmm 3 co^lSm S: /S - // ^ :? h -> ^"-^::■vStt 

cox^ Ltzi^mm J M 1 0 9 maxcoijm-cwmm l 

7K/I<4^{c, 2 0^«aL7t:f^, 4 2°C(c^LT2 

tstt (JS-fb-thyy-A 0. 5%, hurhy i%, 
s-sxdfx 0. 5%) iizmmi. sT-cT-mr^isa 

-7'a^:- 4 - on- 3 - ^ y H 'J;l^->S - D - 
^7hh°5/xh' (X-ga 1) . 1 0 0 1 /m 1 tfOr 

mm 3 7°ct:•■^few§^^, /3 -;^'7^' h v-^-- trvstt^o 

%aSr:;S-rW-fe«:3n:z-S:atKLit„ 5 0 00jSc7)j^ 
5Kt*fe«0 a d:^- ^ 3 3 ffl#7t , 

[0 0 23] mmms . mmii^ryx s vmm 

±mcDmmm 4i,zX-oX'MiRlfz3 3m(0B-:^y^h 
xiJ'-Hf^il^^n-ySr^-^ryti^Uy ( i OO^t l 
/m 1 ) Sr-ttfLBt^*3m 1 tt^SL, 1 es^reltS* 
L/io T;P;*"JffiT-7-7X5 
ML:'i<. fiP*>. «#:S:0. 1 m 1 t7)gff?SA ( 2 5 mM 
Tris-HCl (pH8. 0), 1 OmM EDT 
A, 15% i^am. 2mg/ml yV^-A)^^!^ 

SL, o°c-ci o^frBfto/t^ sto. 2ml commm 

B(0. 2M 7KK*»-fhU^A. 1%SDS) SrJai. 

0°CT-1 0 WSo/io 3M «-t-hy^A?r0. 1 
2 5m IJPi.. 0°CTMt2 0:^^rtlJ»IL/ca. 25.000 



A mmmsou 1 /m 1 ) ^mtaix. 3 7°ct'3 0 

(1 : 1 ) ttJiJL^a. 7KJi&:»-lRL. 2f§«c7)x 

^y-;i/^Jni.T. x^y-;i/a:is^floyio is.ooox 

AMcomiti-hU'yj^.lOM 1 fc 1 3% (W/ 

V) c7);}?yxf-^y^'-y3-;l/6 0 0 0^M5 0x£ 1 i 

^M'iiMixU'^i. o'cc-immsifzo 15,000 

XgT'l Oii-raa'DL, DNAS:«§it?t:. DNA« 
»{± 8 0 %c7)x ^ y -;UT-ffi-/7fe?!^ ttzik . M^TT 

mm^^. 'j'-s.coyKcmmifz. 
[0 0 24 ] mmme . mmiwry^^i H^Mff 
±.muzmmm5xi%fz33^coryy~^\^DNAX 

^.^iX^'tlO. 2/igfflSS:^ffiLl 0*{acDBam 

H I ^MIX 3 7°CT 2 mmit Lfz. m-imi 0 . 7 

m{o. 5 1 /m 1 ) {z^iLx^Ltzm. mmy 
yrmTx-mnim L?t « 3 3 ttt^) -5 *> 1 0 mcnry 

X5h'tt3V^T9. 6kbcOjfADNA|ff>!r*^'^t3lL.T 
mubt^tlfZ. tfz. m'0(O2 3WcO7°yy^$.V-/3^hl,± 
4 . 9 k b <7)ff AD N ABT>i-*^"fta LTISi^ (^il/i, 
[0025] 9. 6kbMt/'tC4. 9kbC0tfADNA 
IffifrSrffiA L/L'TyX S J; 0 . St/'A1« J M 1 0 

mwmmth b.mx{>p-:Qy9v 'y^-m 

mi^Lit, Zcr)ZtX^^o--yyitz9. 6k 

bODNA|lT)irMl7'K4 . 9kbc^DNAiTn-A\ Mil 
t /8 -:^7^' K LX^-^lZtmM^X 

^fz. 

[0026] #^>il/v:9. 6kbc7)DNA|lrM-&bga 

1-9. 6bl. ZMza-Y^hl0-^'yi^hi'-i>' 
—^^/3-:(jy9h'yy—iilt^^lfz, *DNA|(t 
JtS:pBR3 2 2lCjfAL/ir7XS h'SrpTI -BB 
1-9. 6fc#^t/t„ 4. 9k bWDNABfit 

^bgaII-4. 9tL, C::ixt3-H§ix|,/3-;^7 
hi^y—id-^ B -:^'y::^ hiyy'—^Ut-w^ltz. * 
D N AKfrS: P B R 3 2 2 l,zWX UzTy X S H Sr p T 
I-BB2-4. 9t#=SL/-Co 9. 6kbMmc4. 
9kbc7)#ADNA8lr;tt'3V^TSa 1 I , PstI, 
EcoRI, EcoRV, Xhol. Bglll, Hin 

d II I mximixmmmmmmmmmis. ttz. 

[0 0 2 7] Hl(i7°5X5 KpTI -BB 1-9. 6 

commi:^^~tmmmxh o . mi^z^^i-x a 9 . 6 k b 

(7)ifADNABf;t (b ga I -9. 6) tryXiVp 

BR3 2 2t^jilSLT7°7;^5 HpTI - BB 1- 
9. 6^#l.cIfc^^i^L-rv^|>„ t/-^, ll2ti7°5XS 

hpti-bb2-4. 9cr>mmi:^^-timmxh'o. 

mt,Z9n-tXol,Z4. 9kbc7)ffADNAaif>i- (bgall 

-4: 9) fc7°7X5 HpBR3 2 2i:^3»SLt:7-7 
XS KpT I -BB2-4. 92:#l>ii;2:SLTV-> 
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ho miRVm2(7)DNAm^t,Z^-tm^. bgal- 
9. 6i:bgaII-4. 9 tcOifiMglgWillt'^V^ 

[00 28] mmm i . a-ii'y^v'y y~'<smm<r) 
IS. 

109 (pTI-BBl~9. b) m:f[zli-ii-=>9Y 

iy^'-'iw^mL-th^mmmm^^ m i o 9 ( p t 

I-BB2-4, 9 ) SrTyfi^'JySr-i-t^LBtSmi 
0ml tci^at. ST-Ct-l 6^^«Mtg^UJto 6.0 

oox g , 1 o^^Rgcoa't^cj; o*am, Bf*^ 1 m 1 cO 

'JyiSSiffM ( 2 OmM, pH6. 8) C!S}St, 5^ 

fm^'mmmzMm^\.fz. m&'b ( 4 o o o o x 

AW Jj" 9 'v H 7°nr-^ yr -y-fe-^ ^ h (Bio-Rad 
[0 0 2 9] ^i?ij8. /9-;y9^hy:y'-tfI. HO 



fflS^ U (pH5. 29-PH8. 09)S 

I/'M c 1 1 V a i n e JgffvS (pH3. 0-pH7. 

0) ^m^\^X\^r,tz. vSttii)g{i;0-^ha7x-;^ 
-/3-D-;^'5^' hi^K (ONPG) S:ffl\.^|.^rffi (X 

(Experiments in Molecular Genetics), J. H.Miller p40 
3 (1972) ) l^zm-oXn-ofz. 
[0030] 0-:^y^hi^^'-^lff)mmpm±5. 
6. /3-;if/9^hi^^"— lfIl£OS3ipH(i6. 3TS>-? 



!to 3 7°Ctfc>.^Tl^'-H(3l nmo 1 (7)::ihD7xy 
-/l'^Jt«-ri.«tt3SJS^ 1 ^- -y h t t . MSp 

{il/^gSaWSO. 1. 36^-yh. ^-t'y^V 
v-r— y'lPOT^til /igge«S/iOO. 3 6 10-::^ 
•y hOStt3SS2:^L7to n^, <^:J'-p B R3 2 2i7) 

yi-x-mmm. Liz-mwmmx\mmt ^-iiy^? 

[003 1 ] IIW^ij9. h^j^-— ti'K lUc 
j: ■^?LM. ;^ 7 ^ h ^ 'J ^^(^^m 
nWizmim 7 T-^/S fi-iJy^V i^r—^f I . I IMt^' 
lzWR(^±mm0-:^'y 9 V 'yf-^-k^\^X%mtii 
y9 h:ty 3-MC^-ri>jD7KMSttSrJ:h«t/-^, 5% 

( W/ V ) ^i«i7)|LliS.i;:';!?'5 h ^ U ( T O S - 
P :ffi5';^a-\'^;l'h*a) StSSpHcOI OOmMy 

ywwmmrJmmuz t c7)fc 2 a - -y h co^ -t;?-^ ? h 

S^^J'-- tr'^ JP;t^cf*. m^7Y.^nLX 1 0 0 g i: U 

fz. ^wn-mm^-ijy^vv'^-^ mmmm 

a) {iZ buffer (x:?X^ij;'< y7 • ^ • ^I^^-i 
^— • >''x^--r-f i?7-,(lixperiments in Molecular Gene 
tics), J. H.Miller p403 (1972)) SrffifflL, ^fi^fl3 

Tcxmmm.fz^k. 3*Fa^LTP*&*ss 

( F ^ 7 h ; '<.- U y;^?'- • v^A-f ix|jj;tl^lfet^^ 
a) T-SiJSUJt, ?L^^?ifc#/3-;«r5?'hi^^— 

^W^^^fz^^zmm^tihiiy"? h-Xc7)4Sr 1 0 Ofc 

[0032] 
[ai] 





n-mmiZ^ ^^\^fz:ffy^ h-^^mmm 








100 


1 1 


JM109 (pTI-BB2-4.9) 


100 


8 


JM109 (pTI-BBl-9.6) 


100 


630 


JM109 (pTI-BBl-3.8) 


100 


700 



[0033] 0-:f;'i'9h>'y-^immm±mmB 

-:^y9hyf—^tmmi<Z:^y^h:^Vdmcr)M7K-^ 

mim(^mim±i&"^-fz*K 0 7 ^ v ^y-^ i 
mm^mvAzLtzmziiKijy ^ h^i- u ^m^kmrnt 

m^ixfz. 



[0034] HMgiJl 0. j9-;y^j^h>'y— fe'Igfs 

0 1 tcs^ L /3 - X? 7 ^ h i/ y — I mmf-m^ b g a 
1-9.6 im^mmmmxmm lx . xm^im 

Lfz. X^DNABritSrr^XS h-'<.^'^'-pKK2 2 

3-3t=|fAL, Ztli^oory:^i}<im^^X±mmJ 
M10 8?:mVMmLfz. #fiM;t#:^X-ga 1 
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\,Z^sLfz3. 8k bc7)P s t I DNAi^j^•>&%i^{fy3- 
[0 0 3 5]*3. 8kblSf;T-|ipKK223-3cOP 
s t I-t-^ b^cOflA^i[*G(?)aVHcJ;0. X-gal^ 

tl/to f cIt:-pKK2 2 3-3^S03. SkbDNAff 
)^^OSA^^^^]^03t^T^XS ^il^'tlAHa J M 1 

0 9 tffMISm L . iil^> ^ L BvS1it^i§ffiWi«, i§« 

2I^3:^L. PTG (0. 0 2mM)S:^jD 

[00 36] tg#-14'tfO/3 - //7 h -Hr^Stt^ O 
NPG&SMtCtTliS|'^l>ts 's^J'^-iCOt ac7''n 
^-^'-^c:^^ifLT-S*■|^i]t3. 8kb<7)DNA8lffr^ 

ffAL-J^cT^XS H^<S!^-tl>fflmxf*t;-^^^I PTG 

TI-BBl-3. Bt^^L/S. 03{ir7;^5 Hp 

Ti-BBi-3. scr>imi^sLfm^mx'hh , 

[0 0 37] i^ryX'iY^^mXLtzP-ii'y^Viy'f 

I i:mm±)m-h±\mm^iwJM 109 ( pt 

1 - B B 1 - 3 . 8 ) cr)immW^zr)\^X . ^Mm 9 h 

ILIi«3>WiStt^ 1 0 0 LfzWi^^zif 
7 h ;t U n«^^»Stt{± 7002r.T:t, DNAffi>^-b 
gal -9. 6S-fl-^-|.JM109 (pTI-BBl- 
9. 6) ^m\^fz%^hmmtx'h'^tz. JiLh^oio 

3. 8kbc/)fIWJ)tL«\ 9. 6kbc7)DNAB)T 
n-J; 0 ^^^ni. /3 h t |h]«c7)P*A^' 

If- 1 coiijSfifef-A^'Sft-r 1. i t tf^mmx% tz . 

[00 38] 11. i^i''—^ I 

JM109 (pKK22 3-3) 09 (pT 

I -BE 1-3. 8) ^1 0 0/xg/m lCOryb°^-U 
y$:-t-ti'LBi$Jft3m 1 tftSL, 3 7°CT'2B*rat§« 
f^, I PTG (0. 0 2mM) &?3?JnL. Mt3B#HIS 
^i§«ti^^, tt«?g0. 2m 1 Srd^BXL, 6,000Xg, 

1 0^^rs1cOS'Wcj;Dffl*^«a6, 2%(7)y^*J)l-mm 

i-h'j'yMm^zsML. 9 5°c. s^mc^Mmmx 

WM^tUzmi^S:mt:5%(Dri^ U^L-TS K^-Vl^tH 

Sl.i;i)L/io 1lfi.-*t!j{il^A Uc7):frS(Laeiml i.U.K. ,Na 
ture 227:680,1970)tJ^tTff-o/i„ /3 9 h 



-■ t'ISr|gJ|lt^V«t LTfflV^TtJMl 0 9 (pK 
K 2 2 3 - 3 ) c7)gag(7)A> Htl^'ht- J M 1 0 9 
(pTI-BBl-3. 8) XUdf'f-S.m 5 0 0 0 ^'^ 

B*^;3 b b!' I Xh^ tmm^tlfz. 

[0039] ^^gljl 2. 0-:^'yi'h^>f-^m& 

H^^Il 0C07°7X$ HpTI -BB 1 ~3. 8«0. 
2//gt^L. 1 O^ficOPs t It-2li#PBimL, 1 

Vl^f-'dmiir^^^Ks^. 8 k b CO D N A Brit ^ ^ 

y^i-'gfi^^^WDJXD. yA'n-J;Oi>'->-^"J->-(Bio 1 

01 Inc. California, USA) &MfflLTDNA^ItKL/L% 
*DNAfflTA-S:7°^:^S H'<.i?:5'-pUC 1 1 9cOPs 
t 1-9-^ htDNAU;^'— fe'^fflV^T5SSL/i. 
[004 0] K^ABIMMVl 1 84tJ^« 

MDNASrilSfcLTrr^-^ hVN'.^ :tv:^7"AXac7) 

^ Sr-t-tf 3 . 8 k b CO D N A»>!rcOla»ffi?iJ L 
JS»E?'J«7)^{i|Bia(03 7 3SDNAi^-^'X>- 

[0 04 1 ] \ OT-3H'^*^t^:-?«ie^cO:^3-[e] 

14. &t^'^!i«i \ xm\^td-z%^mimL. 

tiK L/i , r s y Kie?i)toft^t{i gene t vafst 
»iy 7 b -^xT ( s D c y 7 h -^xTM^^fs^:^ 

[004 2] 

/3 - ^' b trmfifS^ ^^t^ D N 
AKn-T* 19 , tSD N AK)T>^-S^aE^/'ir 9 X 5 Hf* 

figt^Os ^«*ff*5ffliiTJ)o;tt'7^ HA'^'rU'^ 

Uz-mcth 13 - ilv 9 V tf ^ . ^W%zX D , 

E?'JtO;R$ : 3 8 7 0 
ffi^'JWSM : Genomic DNA 
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: (Bifidobacterium brev WWi^^-fM^ : -10 signal 

e) ffffifSa : 198. . 203 

: YIT4010 •^mm-M. Uzl^'A : S 

IB^iJOSm m^^-riE-t : RBS 

miimttm- : -30 signal Wm : 212. .217 

: 174 . . 179 •mmm uzum ■. s 

GCAGAAGTAC TGGCAGTCCG GCCTCGCCGC AGGCGCCGTC AAGGAGTAAC CGTACTTCGG 60 
CTCCCTTCTG GTGGAGGGAG CCGAGATAAA GGCATAACCA CTAACAGGAA GGAGGCGCCT 120 
ATGCAGATAT TCGCATTGTT GAGAATCGTG CAGGCGCCTC CTTGCGTATC TGCGTGACTC 180 
CCATTTGCCC ACACGTAGAT ATTTATTCAT TAAAGGAACA GCATCATC ATG GAA CAT 237 

Met Glu His 
1 

CGC GAA TTC AAG TGG CCG GAG CQ CTT GCG GGT GGC AAG CCC CGC ATC 285 
Arg Glu Phe Lys Trp Pro Gin Pro Leu Ala Gly Gly Lys Pro Arg He 

5 10 15 

TGG TAG GGC GGC GAG TAC AAC CCC GAC CAG TGG CCG GAG GAA GTC TGG 333 
Trp Tyr Gly Gly Asp Tyr Asn Pro Asp Gin Trp Pro Glu Glu Val Trp 
20 25 30 35 

GAC GAA GAT GTA GCC CTC ATG CAG AAG GCC GGC GTC AAC CTC GTC TCC 381 
Asp Glu Asp Val Ala Leu Met Gin Lys Ala Gly Val Asn Leu Val Ser 

40 45 50 

GTA GCC ATC TTC TCT TGG GCC AAG CTT GAG CCC GAA GAA GGT GTG TAT 429 
Val Ala He Phe Ser Trp Ala Lys Leu Glu Pro Glu Glu Gly Val Tyr 

55 60 65 

GAC TTC GAT TGG CTC GAC CGC GTC ATC GAC AAG CTC GGC AAG GCC GGC 477 
Asp Phe Asp Trp Leu Asp Arg Val He Asp Lys Leu Gly Lys Ala Gly 

70 75 80 

ATC GCC GTC GAT CTC GCC TCC GGC ACC GCA TCC CCG CCG ATG TGG ATG 525 
lie Ala Val Asp Leu Ala Ser Gly Thr Ala Ser Pro Pro Met Trp Met 

85 90 95 

ACC CAG GCC CAC CCG GAG ATC CTC TGG GTC GAC TAC CGC GGC GAC GTC 573 
Thr Gin Ala His Pro Glu lie Leu Trp Val Asp Tyr Arg Gly Asp Val 
100 105 110 115 

TGC CAG CCC GGT GTC CGA CAG CAC TGG CGG GCC ACC AGC CCG GTC TTC 621 
Cys Gin Pro Gly Val Arg Gin His Trp Arg Ala Thr Ser Pro Val Phe 

120 125 130 

CTT GAC TAC GCG CTC AAC CTG TGC CGC AAG ATG GCC GAA CAC TAC AAG 669 
Leu Asp Tyr Ala Leu Asn Leu Cys Arg Lys Met Ala Glu His Tyr Lys 

135 140 145 

GAC AAC CCC TAT GTG GTC TCT TGG CAC GTG AGC AAC GAG TAC GGC TGC 717 
Asp Asn Pro Tyr Val Val Ser Trp His Val Ser Asn Glu Tyr Gly Cys 

150 155 160 

CAC AAC CGC TTC GAC TAC TCC GAA GAT GCT GAG CGC GCC TTC CAG AAG 765 
His Asn Arg Phe Asp Tyr Ser Glu Asp Ala Glu Arg Ala Phe Gin Lys 

165 170 175 

TGG TGC GAG AAG AAG TAC GGC ACC ATC GAC GCC GTC AAT GAC GCC TGG 813 
Trp Cys Glu Lys Lys Tyr Gly Thr He Asp Ala Val Asn Asp Ala Trp 
180 185 190 195 



(8) 



«fi3¥5- 146296 



GGC ACC 
Gly Thr 

COG CCG 
Pro Pro 

CTT GAC 
Leu Asp 

GCC GAG 
Ala Glu 
245 
AAC TTC 
Asn Phe 
260 

GGT TAG 
Gly Tyr 

GAA GCT 
Glu Ala 

ATC GCC 
He Ala 

GTC AAT 
Val Asn 

325 
CGT GAC 
Arg Asp 
340 

TTC CAG 
Phe Gin 

ATG GTT 
Met Val 

GAG CTG 
Glu Leu 

ACC AAG 
Thr Lys 

405 
CAG TGG 
Gin Trp 

420 

TGG ACC 
Trp Thr 

ACC GCA 
Thr Ala 



GCC TTC 
Ala Phe 

CGC TTC 
Arg Phe 
215 
TGG AAG 
Trp Lys 
230 

CGC GAC 
Arg Asp 

ATG GTC 
Met Val 

GAC GTG 
Asp Val 

CAC TTC 
His Phe 
295 
CGC AAG 
Arg Lys 
310 

TGG CGT 
Trp Arg 

TCC CTG 
Ser Leu 

TGG CGC 
Trp Arg 

CCT CAC 
Pro His 
375 
GGT GCC 
Gly Ala 
390 

CTG GTC 
Leu Val 



TGG GCG 
Trp Ala 
200 

ATC GGC 
He Gly 

CGC TTC 
Arg Phe 

GTC CTG 
Val Leu 

TCC GCC 
Ser Ala 
265 
GAC TTC 
Asp Phe 
280 

GAC GAA 
Asp Glu 

AAT CCG 
Asn Pro 

CCG ATC 
Pro He 

GCC CAC 
Ala His 
345 
CAG TCC 
Gin Ser 
360 

GCG GGC 
Ala Gly 

GAC CTC 
Asp Leu 

AAG TCC 
Lys Ser 



GCT ACG GAA CAC 
Ala Thr Glu His 

425 

GAG CCG CTC GCG 
Glu Pro Leu Ala 
440 

GAC GTG GTG CCG 
Asp Val Val Pro 



CAG CGC 
Gin Arg 

GAT GGC 
Asp Gly 

AGC TCC 
Ser Ser 

235 
CTC GAG 
Leu Glu 

250 

GGC GGT 
Gly Gly 

GTG TCC 
Val Ser 

CTG GCT 
Leu Ala 

TGG TTC 
Trp Phe 
315 
AAC TAC 
Asn Tyr 
330 

CTG GCC 
Leu Ala 

AAG GCC 
Lys Ala 

CCC GAC 
Pro Asp 

AAC AAA 
Asn Lys 
395 
AAG GTC 
Lys Val 
410 

ACC GCC 
Thr Ala 

TGG TTC 
Trp Phe 

GTT CGC 
Val Arg 



ATG .AAC AAC 
Met Asn Asn 

205 
AAC TTC ATG 
Asn Phe Met 
220 

GAC GCC CTG 
Asp Ala Leu 

ATC GCC CCC 
He Ala Pro 

GCC GGC ATC 
Ala Gly He 
270 

AAC GAT CAC 
Asn Asp His 

285 
TAC TCG GCC 
Tyr Ser Ala 
300 

CTC ATG GAG 
Leu Met Glu 

CGC GTC GAA 
Arg Val Glu 

ATG GGC TCC 
Met Gly Ser 

350 

GGT GCC GAG 
Gly Ala Glu 

365 
TCC CAG ATC 
Ser Gin He 
380 

CTT GCT GAC 
Leu Ala Asp 

GCC GTC GTC 
Ala Val Val 

ACG CCT ACT 
Thr Pro Thr 
430 

CGC GCG CTG 
Arg Ala Leu 

445 
GGC CCC TGG 
Gly Pro Trp 



TTC TCC 
Phe Ser 

AAC CCG 
Asn Pro 

CTC GAC 

Leu Asp 
240 
AAG CCG 
Lys Pro 

255 

GAT TAC 
Asp Tyr 

TAC TTC 
Tyr Phe 

TCC CTG 
Ser Leu 

CAC TCC 
His Ser 
320 
CCC GGC 
Pro Gly 
335 

GAC GCC 
Asp Ala 

AAG TGG 
Lys Trp 

TTC CGC 
Phe Arg 

GAG GGC 
Glu Gly 
400 
TTC GAT 
Phe Asp 
415 

CAG GAG 
Gin Glu 

GCG GAC 
Ala Asp 

GAC GAG 
Asp Glu 



GAG ATC ATC 
Glu He He 

210 
GGC AAA CTG 
Gly Lys Leu 
225 

TTT TAC AAG 
Phe Tyr Lys 

CAG ACC ACC 
Gin Thr Thr 

GAC AAG TGG 
Asp Lys Trp 
275 

ACT CCT GGC 
Thr Pro Gly 

290 
TGC GAC GGC 
Cys Asp Gly 
305 

AGC TCC GCC 
Ser Ser Ala 

GAA CTG GTG 
Glu Leu Val 

ATC TGC TAC 
He Cys Tyr 
355 

CAC TCC TCG 
His Ser Ser 

370 
GAC GTG TGC 
Asp Val Cys 
385 

CTG CTG AGC 
Leu Leu Ser 

TAC GAG TCC 
Tyr Glu Ser 

GTA CGC CAT 
Val Arg His 

435 

AAC GGT CTG 
Asn Gly Leu 

450 
TAC GAA GCC 
Tyr Glu Ala 



861 



909 



957 



1005 



1053 



1101 



1149 



1197 



1245 



1293 



1341 



1389 



1437 



1485 



1533 



1581 



1629 



(9) 



#M¥5-14 6296 



455 460 465 

GTC GTG CTG CCG AGC CTG ACC ATC CTG TCT GAA GAG ACC ACG CGC CGC 1677 
Val Val Leu Pro Ser Leu Thr He Leu Ser Glu Glu Thr Thr Arg Arg 

470 475 480 

GTG CGC GAG TAT GTG GCG AAC GGC GGC AAG CTG TTC GTG ACC TAC TAC 1725 
Val Arg Glu Tyr Val Ala Asn Gly Gly Lys Leu Phe Val Thr Tyr Tyr 

485 490 495 

ACC GGT CTG GTG GAC GAC AAG GAT CAC GTC TGG CTG GGT GGC TAC CCC 1773 
Thr Gly Leu Val Asp Asp Lys Asp His Val Trp Leu Gly Gly Tyr Pro 
500 505 510 515 

GGC TCC ATC CGT GAC GTG GTG GGC GTG OGC GTT GAG GAA TTC GCC COG 1821 
Gly Ser He Arg Asp Val Val Gly Val Arg Val Glu Glu Phe Ala Pro 

520 525 530 

ATG GGC AAC GAC TTC CCC GGT GCC ATG GAC CAC CTC GAC TTG GAC AAC 1869 
Met Gly Asn Asp Phe Pro Gly Ala Met Asp His Leu Asp Leu Asp Asn 

535 540 545 

GGG ACC GTG GCG CAC GAT TTC GCC GAC GTG ATC ACC TCC GTG GCC GAT 1917 
Gly Thr Val Ala His Asp Phe Ala Asp Val He Thr Ser Val Ala Asp 

550 555 560 

ACC GCT CAC GTG GTT GCT TCC TTC AAG GCT GAT AAG TGG ACC GGT TTC 1965 
Thr Ala His Val Val Ala Ser Phe Lys Ala Asp Lys Trp Thr Gly Phe 

565 570 575 

GAC GGC GQ CCC GCC ATC ACC GTC AAC GAC TTT GGC GAC GGC AAG GCC 2013 
Asp Gly Ala Pro Ala lie Thr Val Asn Asp Phe Gly Asp Gly Lys Ala 
580 585 590 595 

GCA TAC GTC GGT GCC CGT CTC GGC CGT GAG GGC TTG GCC AAG AGC CTG 2061 
Ala Tyr Val Gly Ala Arg Leu Gly Arg Glu Gly Leu Ala Lys Ser Leu 

600 605 610 

CCC GCG CTG CTG GAG GAA CTC GGC ATC GAG ACC TCG GCC GAA GAC GAT 2109 
Pro Ala Leu Leu Glu Glu Leu Gly He Glu Thr Ser Ala Glu Asp Asp 

615 620 625 

CGC GGC GAA GTG CTG CGC GTC GAG CGT GCG GAT GAG AGC GGC GAG AAC 2157 
Arg Gly Glu Val Leu Arg Val Glu Arg Ala Asp Glu Ser Gly Glu Asn 

630 635 640 

CAC TTC GTG TTC CTG TTC AAC CGC ACC CAC GAT GTG GCG ATT GTG GAC 2205 
His Phe Val Phe Leu Phe Asn Arg Thr His Asp Val Ala He Val Asp 

645 650 655 

GTG GAC GGC GAG CCG CTG GTC GCC TCG QG GCT CAG GTC AAC GAA TCC 2253 
Val Asp Gly Glu Pro Leu Val Ala Ser Leu Ala Gin Val Asn Glu Ser 
660 665 670 675 

GAG CAT ACG GCG GCC ATC CAG CCG AAC GGT GTG CTG GTG GTA AAG CTG 2301 
Glu His Thr Ala Ala He Gin Pro Asn Gly Val Leu Val Val Lys Leu 

680 685 690 

TAAAGAGGTC TATTTGTAGC GATTCAAATG CGATGGCGGG OGTGTTAGCG ATAACACGCC 2361 
CGCCATCGCA TTTGCGATTT GTTTTGAGAT GTGTATACTA AAAGATGTTA TCGCAACCAT 2421 
AGCGAAAGGA ATGGCTTCAT AAAGCCACTT CTCAATGTCG AGGAGAAATC AATAATTGAC 2481 
ACTCGGCGAC ACGCAATGAT TGCGAGCGAC AAAACAGTTT GAATCGTTTT GGACGATTCG 2541 
AGGAAGGAGA ACAGAACGAT GAAGTTCACT ACCGCCAAGA AGGCCGTTGC CCTCACCGGT 2601 
GCGGTTGCCA TGCTGGTTTC CGTTGCCGCC TGCGGCTCTG ATAGCGGCAA GTCCAGCCAG 2661 
CCGGCTCAGG ATTCCGACGT CAAGGAAATC ACCGTCTGGG CTTGGGAGCC TTCGCTGACC 2721 
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CAGGTTGCCA AGGACTTCGA GAAGGAGACC 
ACCAACACCA AGGAATACAC TCAGCTGGAC 
GACGTCGCTC AGGTTGAGTA CTACGCCGTC 
GACATCACCG ACAAGACCTC TGGTTACAAG 
GTGCAGTTCG CCGGCAAGGT CTACGGTCTG 
TACAACAAGG AAGTCTTCGA CAAGGCCGGC 
CAGTACTACG ACGCCGCCAA GAAGATTCAC 
GACACCGGCG ACGCCGGCTT CTTCGACTCC 
CAGACCTCCT CCGATGGTTC CGAAGTCACC 
ACCTTCACCG ACTTCTGGCA GAAGCTGCTG 
'GGCTGGTCCG AGGATTGGTT CAAGGGCATG 
GGCGCTTGGA TGCCTGCCAA CCTTGCTAAC 
GTGGCCCAGA TGCCGACCGC TGACGGCTCC 
CTGGCTGTGC TCGCCTCCAC CAAGAAGGCT 
AACCATGGTG CTGGTGTGGC CACTCGTGTG 
TCCCTGGAAA AGGACTCCTT CAAGAACGCC 
GTTGACTACT TCGGTGGTCA GAAGTACAAC 
TCCTCCGGCT ACCAGTTCCT GCCCTTCGAG 
TTTGGCAAGT CCTACACCGG TGACCAGAAG 
GCCCTGCAG 

[HI ] 7°5X5 FpTI-BBl-9. 6C0ffi^^^^ 
[[12] r^XS HpTI -BB2-4. 9<7)S^S:^ 



GGCATCAAGG 


TCGACQGAA 


GAACGTCGGT 


2781 


AACGCCATTG 


AGGCTGGCTC 


TGGCGCTCCG 


2841 


CCGCAGTACG 


CCATCAAGGG 


CAACCTGCTG 


2901 


GATTTCTACA 


CCCCTGGCCC 


GTGGGCTTCC 


2961 


CCGATGGATT 


CCGGCCCAAT 


GGCCTTCTTC 


3021 


GTTGATGCCG 


AGCAGATCAA 


GACCTGGGAT 


3081 


GCCCTCGGCG 


ACAACTACTA 


CATCACCrCC 


3141 


ATGACCTGGC 


TGGCCGGCGC 


CAAGCCGTTC 


3201 


GTCAACCTGA 


CCGAAGACAA 


GGGCGTCAAG 


3261 


GACGAGGGTC 


TGCTCGACAC 


CAAGACCGCC 


3321 


GTCGACGGCA 


CCATCGCaC 


CCTGTTCACT 


3381 


TCCGCTGCTG 


ACGGTGCCGG 


CAAGTGGCGT 


3441 


ACCACCAACr 


CTGAGAACGG 


TGGTTarCG 


3501 


GATGCTGCTT 


ACCAGTTCAT 


CGAGTACGCC 


3561 


GCTGGCGGCG 


CCTTCCCGGC 


TGACAAGGCC 


3621 


ACCACCGTGA 


AGAACGCCGA 


TGGTCAGGAT 


3681 


GAGGTTCTGG 


CrCAGGCTGC 


TGAGAACGTG 


3741 


GTCAAGGCCC 


GCACCATCTT 


CGGCGACTAC 


3801 


CTGAGCGACE 


GTGTCGCTGC 


TTGGCAAAAG 


3861 
3870 



[US] 7°5:^sfpti-bbi-3. acomm^^f^ 
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